The present study used paired-picture paradigm, where either congruent or incongruent emotional expressions were presented side by side to measure the neural correlates underlying the processing of emotional conflict effect. Event-related potentials were recorded while participants identified whether the valences of the pairedpicture were consistent or not. The results showed that incongruent and congruent picture pairs both elicited larger N2 (210-310 ms) amplitudes than neutral pairs. In contrast, the conflict picture pairs elicited a larger conflict slow potential (conflict SP, 700-1000 ms) than did the positive and neutral picture pairs. There was no significant difference in conflict SP amplitudes between incongruent and congruent picture pairs (i.e., the mean amplitudes of negative and positive picture pairs). The results demonstrated that emotional information was identified and processed during the stage from about 210 ms to 310 ms. However, the emotional conflict effect did not appear until late stage (700-1000 ms). These results supported the distributed attention theory of emotions (DATE).
Introduction
Previous studies have found that reaction time and accuracy are slower when the valence between the target and distractor is incongruent in the word-face Stroop task and the emotional Flanker task [1] [2] [3] [4] . This is the so-called emotional conflict effect. A recent study, which used the word-face Stroop task had a word placed in the middle of a facial picture, found that emotionally incongruent trials (i.e., the valences of the word and face were opposite in each trial) evoked larger negative N170 amplitudes than emotionally congruent trials (i.e., the valences of the word and face were consistent with each other).
This indicated that the emotional conflict effect occurred at an early stage [5] . Another study simultaneously exposed subjects to emotional faces and sounds, which were either congruent or incongruent in terms of their valences. The subjects were instructed to react to the auditory stimulus and ignore the visual stimulus. The results showed that there was a mismatching negative wave (MMN) at 180 ms after the incongruent pair was presented [6] . A similar study instructed subjects to only be attentive to the visual stimulus and ignore the auditory stimulus. The results showed that the incongruent condition elicited larger N1 amplitudes compared to the congruent condition [7] . The above two studies demonstrated that emotional information from both visual and auditory channels were integrated automatically at an early stage, thereby causing the emotional conflict reaction.
Moreover, the study using the emotional Flanker task also found that incongruent conditions yielded larger P200 amplitudes and longer latencies than congruent conditions [4] . However, other studies had different findings.
For example, the studies on face recognition and expression judgments showed that the conflict identity feature of faces produced longer N270 latencies, while conflict expressions elicited a negative component (350 ms) and N400 at the midline of the forehead [8, 9] . Schimmack and colleagues found that the amplitude of the late-positive potential (LPP) produced by conflict picture pairs was significantly greater than the amplitude for neutral pairs, but there was no significant difference in the average amplitude between positive and negative picture pairs [10] . This indicated that the brain processed both positive and negative pictures at the same time, which induced an emotional conflict effect on the LPP component. 
Methods

Participants
Twenty healthy undergraduate students (10 males, 10 females, with an average age of 
Materials
The stimuli consisted of 66 emotional faces (positive and negative) and 36 neutral faces selected from the Chinese Facial Affective Picture System (CFAPS) [11] . The pictures were black-and-white photographs, half of whom were females. Pictures were grouped into four categories ( 
Task and procedure
The present study used the paired-picture paradigm, and the independent variable was the types of emotional picture pairs, which were of four different types: PU, PP, UU, and NN.
Participants were asked to pay attention to the paired-pictures equally and identify whether the valences of the pairs were consistent or not.
When the valences were consistent, subjects needed to press the button "1", and, if not, to press the button "2". The pressing order of buttons was counterbalanced across participants.
There was one practice block with 32 trials and four test-blocks including 480 trials. All stimuli were presented in a random manner.
Subjects could take a 3 min rest for each block.
The experimental procedure is illustrated in 
ERPs recording and analysis 2.4.1 EEG data recording
Electroencephalography was recorded via a 64-channel HydroCel Geodesic Sensor Net An adaptive mean method was used to measure the average amplitudes of N2, where the peak negative amplitude between 210 ms and 310 ms was designated as a reference point and the average amplitudes were calculated from 15 ms prior to the peak to 15 ms after the peak. According to the previous studies, the conflict SP was quantified as the mean amplitude from 650 ms to 1000 ms poststimulus presentation [12, 13] . 
EEG data analysis
Results
N2 amplitude analysis
The ANOVA revealed that paired-picture types had the main effect on the average N2 amplitudes, 
Conflict SP amplitude analysis
The 
Discussion
The present study found a significant emotional effect in the paired-picture paradigm, which was observed mainly in the N2. The emotional conflict effect was mainly shown in the conflict SP, which was adjusted by attention. These findings suggested that the interference of negative stimuli was more apparent, and induced a greater emotional conflict effect [3, 4] . Negative stimuli were more likely to attract attention resources, which could elicit a greater conflict effect when they acted as distractors [15] . Altogether, these results have been consistent
with an ERP study of conflict emotions, which was previously conducted by Schimmack et al. [10] . Furthermore, these results were mostly in accordance to the DATE concept.
In summary, the present study investigated the time-course and the neural correlates underlying the processing of emotional conflict effect. After reducing the differences in stimulus features, the emotional conflict effect did not appear in the early stage, but rather in the late stage, which suggested that the emotional conflict effect found on N1 [7] , N170 [5] , or P200 [4] in previous studies was more likely to be induced by the differences of stimuli features.
It has been generally acknowledged that emotional experience is mainly reflected by the late positive components. The results obtained in this study indicated that the emotional conflict effect was probably occurring in response to emotional experience, which has been in accord with the results of many studies on mixed emotions [20] [21] [22] [23] [24] [25] [26] .
